We demonstrate a simple model of opinion diffusion where a local opinion leader acts as the initiator of public discussion. We show the possibility of driving a significant wedge between opinions of two groups that exhibit homophily even though individuals are highly conformist. In particular, we show that there exists an opinion gap between the group which the opinion leader belongs to (referred to as the residence community) and the other group; and this opinion gap is increasing in the relative size of the residence community. Using a unique dataset of national referenda in Switzerland from 2008 to 2012, we show that members of parliament (MPs) match referenda outcomes in their residence communities closer than they do in neighboring communities, and this wedge interacts significantly with the relative size of the residence community, thus aligning with our theoretical conjectures. We conclude that observed opinion gaps can actually be overrated to the extent that they are driven by structures that underlie the social web of different groups within the society.
Introduction
In Axelrod's own words, "it has long been recognized that everyday domestic politics of democracies is largely shaped by the nature of the societal cleavages, [and] an important question is whether such cleavages will be ameliorated or reinforced through local interactions" (Axelrod, 1997, p. 204) . We ask in this paper whether it is safe to assume that all of the observed differences in the public opinions of different groups within a society is driven by differences in deeply rooted ideological opinions within the society. Is it possible that observed opinion differences are mere reflections of differences in how various groups are linked rather than fundamental differences in the world views of these groups? In this paper we use a simple model of opinion diffusion, and we simulate this model to show that a significant opinion gap may be observed even within a society with highly susceptible or conformist individuals and with no propaganda for a competing argument.
A crucial step in understanding public opinion formation is understanding how social connections may influence public opinion. The analysis of opinion formation based on social connections goes back to the seminal works of French (1956) , Harary (1959), and DeGroot (1974) , where individuals' influence on other members of society has been modeled using weighted adjacency matrices to capture interpersonal connectivity and the direction of the influence.
1 Friedkin and Johnsen (1990, 1999) generalized the repeated opinion updating process of the above-mentioned earlier studies by allowing the sustained influence of individuals' initial opinions. Binary opinions and the discrete updating of opinions following stochastic rules on interaction have been modeled by Clifford and Sudburry (1973) and Holley and Liggett (1975) in the well-known voter model. An important finding of all of the abovementioned studies is that individuals' opinions tend to become more similar upon interaction.
One of the well-established empirical regularities of social networks is the tendency of birds of a feather to flock together, also known as homophily in the network literature. 2 Homophily describes the tendency of individuals to have disproportionately more social interaction with people who are like themselves; that is, they have similar backgrounds (e.g., same ethnicity, same gender, same education, etc.) or have similar attachments or interests (e.g., same employment, same place of birth, residing in the same location, etc.). Motivated by the observation that significant differences exist within a society as far as beliefs or attitudes are 1 See Friedkin and Johnsen (2011) for a detailed discussion on these pioneer models. 2 Homophily as a term originates from Lazarsfeld and Merton (1954) . See McPherson et al., (2001) for a detailed overview and discussion. concerned, Axelrod (1997) introduced a social influence model where the probability of interaction within a society depends on the cultural proximity of individuals. Hence this is where homophily is introduced into the canonical voter model. More recent studies show that opinion updating via repeated averaging of peers' opinions á la DeGroot (1971) is bound to lead to a convergence of opinions, that homophily alone is not enough to sustain societal cleavages Jackson, 2010, 2012; Dandekar et al., 2013) , and that any divergence from consensus must be a result of confidence thresholds (Hegselmann and Krause, 2002; Lanchier, 2010a) , biased assimilation (Dandekar et al., 2013) , the stubbornness of agents (Acemoglu et al., 2013; Friedkin, 2015; Duggins, 2017) , xenophobia in highly clustered networks (Flache and Macy, 2011) , or the amplification of opinions (Baumgaertner et al., 2016) . Currarini et al. (2009) show that social networks with homophily display three characteristics: members of larger groups have on average more connections per capita, larger groups also have a larger fraction of their links to individuals of their own type, and larger groups form their own types of links at rates greater than their relative fraction in the population. Jackson and Yariv (2007) and Golub and Jackson (2012) establish, in line with the findings of Currarini et al. (2009) , that diffusion is faster, and time-to-consensus is shorter, among densely connected individuals. Halberstam and Knight (2014) deliver very interesting empirical evidence by investigating information sharing among Twitter users during the 2012 U.S.
presidential election, and they show that individuals are disproportionately exposed to likeminded information. Moreover, members of larger groups are exposed to more tweets (hence more information) per capita than members of smaller groups.
Building on these significant findings we contribute to this literature in three dimensions.
First, we start our investigation from the state of consensus, and, using stubborn and influential agents, we simulate how opinions diverge in a society with homophilic connections. This analysis is especially relevant considering nationwide political decisions where citizens are asked to side with one of two possible alternatives and that the formation of an opinion requires some exposure to fundamental information, which is provided by stubborn and politically motivated agents. We show that existence of influential and stubborn agents may lead to societal cleavages even if the society is highly susceptive. Second, we provide simulation results showing that groups' size differences have important implications for the observed opinion differences of those groups in a homophilic society. Third, we take our simulation results to data using a unique dataset on the Swiss referendum outcomes between 2008 and 2012 and obtain empirical findings that sustain our simulation results.
We explore a simple opinion diffusion process where an opinion leader initiates the diffusion process by communicating her opinion to her peers. The group to which the opinion leader belongs agrees more with the opinion leader than other groups do. We call such an opinion gap in favor of the opinion leader's own group resident opinion leader bias. Our simulations lead to two conjectures. First, there exists positive resident opinion leader bias under homophily; and second, the resident opinion leader bias depends on the relative size of the two groups.
In the empirical part of our study we explore referenda data to present an interesting empirical case of empirical regularities that fall in line with our simulation results. Referendum outcomes are especially valuable for this investigation, because this is where public opinion manifests itself. We use a unique dataset combining community-level outcomes of national referenda on legislative proposals in Switzerland between 2008 and 2012 and the votes of each member of the parliament (MP) on these proposals. This allows us to investigate how an MP's votes on various legislative proposals compare to the majority of voters' opinions in the community where the MP resides (residence community), and to the majority of voters' opinions in its neighbor communities. We find that an MP's vote matches the majority opinion in her residence community in 62.4% of all proposals, whereas this ratio falls to 59.7% for neighbor communities. Thus MPs' roll call behavior matches voters' decisions on average by about 2.7 percentage points better in their residence communities than in neighbor communities. This observation repeats itself consistently throughout various subsamples and robustness checks, thus we establish the resident MP bias as an empirical regularity. We further investigate size effects and find that the relative size of the residence community significantly interacts with the resident MP bias in our empirical analysis. These empirical findings fall in line with our simulation results.
In the next section we present a model of opinion diffusion and discuss simulation results.
In section 3 we discuss the empirical relevance of the model and present our dataset. We show our empirical findings in section 4, and we offer further discussion in the final section.
Diffusion of Opinions Within and Across Groups
We present a basic model of opinion diffusion initiated by an opinion leader in a society that is divided into two groups. Without loss of generality we assume the two groups to be geographically separated and refer to them as communities. We further assume that there exists geographic homophily so that individuals in either community have a higher probability to be linked to those residing in the same community than to those residing in the other community.
Note that this setting can be generalized to any social group exhibiting homophily (based on ethnicity, gender, place of birth, etc.). There exists an opinion leader residing in one of the communities. We refer to this community as the residence community, and the other community is called the neighbor community, denoted by r and n, respectively. The opinion leader initiates the opinion diffusion process. Our aim is to isolate the effects of homophily and size differences on opinion diffusion within and across groups, and we do not consider the diffusion of competing opinions or consensus properties in our setting.
Opinion Formation
Our setting is based on the fundamental structure presented in Friedkin and Johnsen (1999) enhanced with a hierarchical structure as discussed in Lu et al. (2009) . The opinion of individual i at time t is denoted as ∈ 0,1 , and this can be interpreted as the probability that individual i's opinion coincides with that of the opinion leader's at time t, where time is measured as the number of periods elapsed since the initiation of opinion diffusion by the opinion leader. denotes the vector of opinions in the society, and opinions are updated according to the following process:
where is a diagonal matrix with either 0 or 1, and it captures the stubbornness of individuals. is an upper triangular matrix with and ∑ 1. s are weights that individual i assigns to her peers' opinions so that i's opinion in period t is a weighted average of her peers' opinions from the previous period. We have ∈ 0,1 for all pairs ij.
We employ a stochastic component, namely the probability of link formation between any two given individuals (also called linking probability), 3 which is discussed in the next subsection in detail. It is important to note that homophily works through linking probabilities only, that is, an individual's linking probabilities with her own type and different type differ but once a link is established an individual won't discriminate between the opinions of her own 3 Linking probability originites from the literature on noncooperative network formation games and it denotes the probability that any two randomly chosen nodes in the network are connected by a direct link with one another (or equivalently, they have a geodesic distance of one from each other). See e.g. Jackson (2008) , Bala and Goyal (2000) , or Slikker and van den Nouweland (2001) We hold strictly to the textbook definition of homophily that homophily is the increased probability of having a direct link between same-type individuals (Newman, 2010) . Jackson and Rogers (2007) show in a detailed model how the observed homophily in linking probabilities is brought about by a repeated process of "meeting friends of friends," which affects the linking probabilities of individuals but not necessarily how they might be influenced by the views of each other. In our setting, homophily works only through linking probabilities in that individuals are more likely to be directly linked to individuals in their own community than those in the other community. Introducing homophily through the influence matrix is problematic, because this would indicate that individuals assign different weights to information coming from different sources. This is not the case in our model, and individuals assign the same weight to all of their peers whether or not these peers are located in the same community.
We refer to each individual to whom the opinion leader is directly linked as an influential.
Influentials constitute a fixed proportion of the society, and they can be understood as intermediaries between the opinion leader and the rest of the society; technically they serve as injection points.
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Influentials may be highly respected and knowledgeable individuals in the society, who provide valuable information relevant for a public discussion topic, or they may be manipulative rent seekers who go out and ruthlessly push for the opinion leader's view. In any case these individuals have strong opinions, they can reach to a larger share of the society than a regular individual can do, and their opinions are taken seriously by the society. In some sense, the opinion leader activates the influentials and sends them out to the society to gain support for her point of view. Watts and Dodds (2007) show that the role of influentials is theoretically marginal in generating cascades, but their model makes use of heterogeneity in how easily individuals get convinced, and this approach is beyond the scope and aim of our paper.
4 Katz and Lazarsfeld (1955) and Merton (1968) between two individuals i and j-either i gets to influence j, or j gets to influence i, but influence does not occur both ways, hence if 0 then it must be 0. This particular hierarchical structure is useful in emphasizing the role of information in opinion formation, that is, individuals get to hear not only rhetorical arguments from influentials but they receive important information and facts, and they pass these information and facts on to their peers. It is another question whether these facts are objective and true or whether they are rigged on purpose to serve a spesific agenda, but either way they are pieces of information which an individual relies on when updating her opinion. It is important to note that influence is actually equivalent to information provision in this setting.
Opinion updating process runs for two periods, and no influence, i.e. information provision, takes place after two periods. Individuals who are linked to influentials come into contact with information first hand and are able to pass it on to their peers. Individuals, however, who are far away from the source of information are not able to receive convincing amount of information and they are not able to pass it on to their peers. As a result, the diffusion process dies out at this point. This assumption is backed by the empirical finding of Christakis and Fowler (2007) , where an individual's influence through her social network is shown to gradually dissipate up to a social distance of three degrees of separation and almost entirely ends beyond that social distance. Additional empirical evidence is provided by Bakshy et al. (2012) who investigate information diffusion in social networks based on an experiment on an online platform and show that individuals who are exposed to information early on are more likely to pass it on sooner. Homophily does not lead to polarization by itself (Dandekar, 2013) , and any hierarchical structure where the influence matrix is irreducible will eventually lead to consensus (Lu et al., 2009) . To avoid consensus acting as a limiting outcome, opinion updating 5 This structure of local connections generates a rooted directed spanning tree as shown by Lu et al. (2009) and discussed in detail by Wu (2005) .
has to be modeled using, for example, bounded confidence; but, as elaborated in detail by Duggins (2017) , this is a rigid approach, and there is not enough empirical evidence at all as to why trust should follow a binary scheme. Homophily, moreover, has a direct effect on how fast consensus is reached (Golub and Jackson, 2012) . By halting the process of influence diffusion and opinion updating after two time periods, we aim to focus on opinion differences that are realized along the way to consensus. This is especially empirically relevant when national referenda are considered. In the case of a referendum it is not clear whether the time between the dawn of the idea of a legislative change and the day referendum takes place is enough to reach consensus.
Geographic Homophily in Linking Probabilities
Linking probabilities make up the stochastic component of our model, and we use them to calculate , as will be discussed in this subsection. We denote the population share of influentials in the residence (neighbor) community by . Influentials can account for the same proportion of the population in either community, or they can be a larger proportion in the residence community compared to that in the neighbor community. We refer to these two cases as equal shares of influentials and unequal shares of influentials, respectively. We adopt the following notation to denote linking probabilities between regular individuals: π rr is the linking probability of a regular individual located in the residence community to a regular individual in the same community; π rn is the linking probability of a regular individual located in the residence community to a regular individual in the neighbor community; π nn is the linking probability of a regular individual located in the neighbor community to a regular individual in the same community; and finally π nr is the linking probability of a regular individual located in the neighbor community to a regular individual in the residence community. We further assume that the linking probability of any two randomly chosen individuals is greater if they reside in the same community, thus geographic homophily exists.
The linking probability of regular individuals in the same community (intra-community linking probability) is assumed to be inversely related to the relative size of that community.
The linking probabilitiy of regular individuals in different communities (inter-community linking probability) is smaller than the smallest of the two intra-community linking probabilities. Based on these assumptions, we define linking probabilities in the following is the linking probability of an influential located in the residence community to a regular individual in the same community; is the linking probability of an influential located in the residence community to a regular individual in the neighbor community; is the linking probability of an influential located in the neighbor community to a regular individual in the same community; and is the linking probability of an influential located in the neighbor community to a regular individual in the residence community. The linking probabilities of influentials and regular individuals follow patterns similar to those among regular individuals, but these are necessarily larger so as to reflect the well-connectedness of influentials in the society: / , / , and
Let N r and N n denote the population of residence and neighbor communities, respectively.
Since the linking probability of two individuals varies only due to their locations, the expected 6 Functional forms of linking probabilities shown here are chosen in a way such that they embody our basic assumptions on linking probabilities as simple as possible. Aim of this section is not to investigate the exact functional form of linking probabilities but to help visualizing implications of our fundamental assumptions about the patterns of linking probabilities. 7 γ serves a purely technical purpose. Note that intra-community linking probabilities depend on community size, so that individuals in the smaller community will always have a smaller intra-community linking probability than inter-community, hence geographic homophily holds for individuals in the smaller community even if γ was equal one. The situation is different for individuals in the larger community: if γ was equal one, then there won't be difference between their intra-community and inter-community linking probabilities, which would mean that there is no geographic homophily in linking probabilities of individuals residing in the larger community. Scaling the inter-community linking probability by γ∈(0,1) simply makes sure that geographic homophily holds. 
for individuals residing in the residence community, and 1 1 1 ; and 1
for individuals residing in the neighbor community.
Assuming an individual gives equal weights to the opinions of her peers, we obtain for every individual residing in the residence community and for every individual residing in the neighbor community , where
; and (4) so that the weights an individual assigns to her peers' opinions always add up to one, as required in the setting of the equation (1).
A Numerical Example.
Consider a society consisting of 15 individuals, 10 of whom constitute the residence community and the other five constitute the neighbor community. That is, N r =10 and N n =5, and the relative sizes of the communities are thus 0.67 and 0.33. Suppose that the share of influentials is 0.2 in both communities (hence 0.2 ) so that there are two influentials in the residence community and one influential in the neighbor community. We assume β=2 and γ=0.5 so that we obtain the following linking probabilities for the influentials in the society: 0.33; 0.67; 0.24; and we obtain the following linking probabilities for regular individuals: 0.11; 0.44; and 0.06.
These linking probabilities yield the following expected values for number of peers: 
Opinion Difference and Community Size
The baseline level of public opinion is assumed to be α in the residence and neighbor communities, and it remains at this level if the opinion leader does not initiate the opinion diffusion process by communicating her opinion to influentials. We assume that the influentials in the residence ( The average opinion of either community is found by taking the average of existing opinions in the respective community, weighted by the number of individuals holding these opinions.
Let , , denote the population shares of influentials (I), individuals one degree away from influentials (a), and individuals two degrees away from influentials (b) residing in the residence community. The average opinion in the residence community is thus given by
Similarly, let , , denote the population shares of influentials (I), individuals one degree away from influentials (a), and individuals two degrees away from influentials (b) residing in the neighbor community. The average opinion in the neighbor community is given by
We refer to the difference between these two average opinions, α r −α n , as the opinion gap between the two communities. The size and sign of the opinion gap vary with respect to the linking probabilities and the relative sizes of the communities, thus it is important to understand how the opinion gap changes for different combinations of these key parameters. We simulate opinion gaps under two alternative scenarios: first under the assumption of equal shares of influentials, meaning that influentials account for the same proportion of the population in either community, and second under the assumption of unequal shares of influentials, meaning that the opinion leader has disproportionately more links to influentials in her own community.
Equal Shares of Influentials.
We assume that shares of influentials are equal in either community, so that max , . Figure 1 shows how the opinion gap changes with the relative size of the residence community under the assumption of equal shares of influentials. community agrees more with the opinion leader than the smaller community does, and this is independent of where the opinion leader resides. As the linking probability parameter β varies, the opinion gap changes as well. It is, however, not easy to see outright how the opinion gap will change, because the size and direction of the opinion gap depends non-linearly on the wedge between inter-community and intra-community linking probabilities, which in turn is determined by β and the communities' relative sizes. Considering the two specific cases depicted in Figure 1 , we observe that a larger opinion gap is obtained for β=6 than that for β=10 when the resident community has a relative size of l r =0.6; however, this relation is reversed 10 We take γ=0.8 in our simulations, and other values of γ between zero and one don't yield qualitatively different outcomes. Lower values of γ maintain the overall shape of the curves, making the opinion gap slightly more pronounced when the relative size of the residence community is smaller than 0.3 or greater than 0.7. Alternative figures with different γ values will be made available at request. when the relative size of the resident community is larger, for example l r =0.8. The exact value of the opinion gap depends on β; of course, nevertheless, it is important to observe that the overall pattern of the opinion gap does not vary drastically with β. This conjecture is a direct result of homophily in linking probabilities, which creates social structures similar to those being discussed in the literature of segregation patterns in social networks (e.g., Currarini et al., 2009) . Recent research on persistent disagreement under homophily (e.g., Jackson 2010, 2012) starts from social disagreement and investigates consensus dynamics under homophily, whereas we start from consensus and show how the expected opinions in the two communities can diverge as a result of the structure of inter-and intra-community linking probabilities. If the two communities have the same size, no divergence from consensus is expected. This is simply because the two communities are perfectly symmetric to one another in how the opinion leader's views diffuse through them. If the two communities do not have the same size, then geographic homophily interacts with the relative size difference between the two communities: although influentials constitute the same proportion of the population in both communities, the individuals in the larger community who are one degree away from the influentials have a higher exposure to the influentials' opinions than in the smaller community and update their opinions more heavily (i.e., ). This is the main mechanism driving the opion gap in favor of the larger community. Hence the flow of information becomes amplified in the larger community, and the individuals residing in the larger community are exposed to the opinion leader's views disproportionately more than the individuals in the other community are.
Unequal Shares of Influentials.
An alternative scenario is depicted in Figure 2 , where we abandon the assumption of equal shares of influentials in both communities and instead assume unequal shares of influentials;
that is, the influentials in the residence community make up a larger proportion of the population in that community than the influentials in the neighbor community do. For this scenario we assume max , and max , . Under this assumption we observe that the residence community agrees more with the opinion leader than the neighbor community does, and this is the case except if the relative size of the residence community is low. For larger values of the linking probability parameter β the relative size of the residence community needs to be larger before a positive opinion gap in favor of the residence community can be observed.
We refer to the opinion gap occuring under unequal shares of influentials as the resident opinion leader bias. It is important to note that this opinion gap is in favor of the residence community for a wide range of relative community size and parameter values.
Figure 2. Community Size and Opinion Gap-II
With more influentials in the residence community and geographic homophily in the linking probability of individuals, it is no surprise that the opinion leader's views diffuse broader in the residence community so that the residence community tends to agree more with the opinion leader. This leads to a positive resident opinion leader bias even for a small relative size of the residence community. We summarize the implications of opinion diffusion under geographic homophily with unequal shares of influentials in the following two conjectures: Our findings in this subsection show that observed differences in the opinions of two groups can be driven by the relative size differences of these groups when there is homophily across groups such that individuals are more likely to be linked within their own group. Hence, the main take-home lesson of our simulations is the following: a non-trivial portion of the opinion gap between different groups can be attributed to the structure of social connections within and between these groups as well as to size differences between them and not only to the existence of deeply rooted and competing opinions within the society.
Empirical Content of the Opinion Gap and Data Description
A plausible setting that would be a good fit for the empirical analysis to find traces of the diffusion process described in the previous section has to satisfy several criteria simultaneously.
The data need to contain groups of individuals, including a reasonable candidate for opinion leader, where the groups are clearly separated and yet fairly similar to one another, and the opinions of the different groups and the opinion leader must be measurable-that is, there must be a setting where opinions are revealed. A plausible empirical test that detects traces of the diffusion process described in the previous section must have two aspects: first, it needs to reveal the sign and size of the opinion gap between the groups; and second, it has to capture how the opinion gap interacts with the groups' relative sizes. Such an empirical setting would be less than perfect but a reasonable one by which to investigate whether or not the mechanisms described in the previous section can be empirically relevant. The existence of an opinion gap between groups (communities) can be a consequence of many different factors; however, an opinion gap that is strictly in favor of the larger group and that increases over some plausible (i.e., empirically relevant) domain of the relative size of the group containing the opinion leader (residence community) hints that the same mechanisms that underlie conjecture 1 might actually be driving such empirical results. If, on the other hand, it turns out that there exists a mainly positive opinion gap in favor of the group that hosts the opinion leader (namely there exists resident opinion leader bias) that increases over some plausible domain of the relative residence community size, then the same mechanisms that underlie conjecture 2 and conjecture 3 can be seen as plausible candidates driving such empirical results. It is, however, important to note that our approach does not necessarily The voting activities of each MP are recorded and kept by the parliamentary services, and we match these data to another dataset containing the community-level outcomes of national referenda. We draw on the official candidates list of the Swiss federal elections to identify each MP's residence community. Hence we observe how an MP votes in the parliament for a legislative proposal and how the majority of the community where she is residing votes in the corresponding referendum on the same proposal. We also collect information on the birthplaces 12 In addition to the majority of citizens, constitutional amendments require a double majority of citizens and cantons (so called Ständemehr).
of MPs and use it in further robustness tests. Voting in the parliament always precedes the popular vote so that the parliamentary vote of each MP about the proposal that is being discussed is revealed well in advance of the referendum. The parliamentary vote of an MP is practically her voting recommendation for the corresponding referendum, and this recommendation cannot be altered (at least, not credibly) later on. This fine-grained data structure allows us to identify how closely preferences expressed by voters coincide with MPs' positions.
In particular, we compare how an MP's residence community matches this MP's position and how communities that share a common border with this residence community (referred to as neighbor communities) match the same MP's position. Thus, we directly measure whether residence and neighbor communities' revealed opinions in a referendum correspond to MPs' decisions revealed in the parliamentary vote prior to that referendum. We use each MP's vote on a proposal and the outcome of the corresponding referendum in the MP's residence and neighbor communities to create a binary dependent variable, which we refer to as the opinion match: if the majority in a community voted yes in a referendum, we take the revealed preference of that community to be in favor of that proposal. If the majority voted no, then the community does not agree with the proposal. The opinion match for an MP-community pair for a given proposal is one if both the MP and the community, simultaneously, accepted or rejected the proposal. For proposals where the MPs and communities express different positions the opinion match is zero.
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The binary variable opinion match is employed as the dependent variable in our empirical analysis, where the unit of observation is an MP-communityreferendum triplet, and community refers to either the MP's residence community or neighbor communities. A systematic opinion gap between the residence and neighbor communities in favor of the residence community will be what we refer to as the resident opinion leader bias in the previous section, and we rename it here the resident MP bias so as to better convey the setting of our empirical analysis.
Each of the 26 Swiss cantons is an electoral district so that the constituency of each MP is made of voters in their respective canton. Communities are subdivisions of cantons, and an MP's residence community as well as neighbor communities make up a rather small fraction of the MP's constituency, 14 since the size of most communities is often below 3,000 inhabitants.
In Figure 3 we map the locations of MPs' residence communities and their neighbors.
MPs' abstentions are excluded from the analysis.
14 Number of communities contained in each canton and distribution of population in communities are documented in figure A1 and table A1 in the appendix. that are covered in our dataset concern solely national policy with potential differential ramifications at the district (canton) level only, but there are no differential ramifications at the community level for residence and neighbor communities. As a result, an MP's residence community and neighbor communities are expected to be symmetrically affected by the national policy change in question. Since we observe referenda outcomes separately for each community within the same constituency, we are able to investigate the degree of the opinion match between MPs and their residence and neighbor communities.
Another advantage in focusing on neighbor communities is that we minimize the heterogeneity across communities that are being compared to one another for their opinion match with the local MP. It can rightfully be argued that no two neighboring communities are perfect substitutes for one another, of course; but it can very well be expected that variations originating from geographical, cultural, and locational traits (e.g., being close to an important industrial district, being close to an airport, etc.) are minimized in the case of two neighboring communities as opposed to two randomly chosen communities. One can also argue that these communities differ in their opinions and preferences and that an MP chooses to reside in the 15 A complete list of proposals and initiatives taken to referenda between 2008 and 2012 (hence covered in our dataset) is shown in table A2 in the appendix. residence community in the first place, because this community better fits her own opinions and preferences. Nevertheless, our methodology to compare only neighboring communities serves to minimize such differences. Arguing that such differences drive our results would be equivalent to saying that initial opinion and preference differences between the residence community and its neighbor communities must be so severe and rich (going in many different dimensions) that they are carried over to each public debate and reveal themselves in most of the proposals that are being voted upon. We find such wide and deep differences between any two communities that share a common border an extreme case, which cannot meaningfully plague our results.
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Divergence between voters' and politicians' preferences has received substantial attention in the literature, and it has been discussed in great detail how MPs' roll call behavior does not fully reflect voters' preferences.
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We take an alternative stand here and claim that MPs are not merely passive representatives of the median voter's views but that MPs are rather opinion leaders, even ideological and political innovators, who set the tone for and push their opinions in society. An important merit in focusing on Switzerland is that Swiss MPs reside in their initial residential address and are not required to move to the seat of the parliament 18 during their tenure. Thus, an MP is in touch with the voters in her residence community in close proximity, and these voters are likely to be informed about the opinions of the MP better than voters in other communities in the same electoral district. In the same way, voters interact with MPs and get to know their take on national political issues. This does not eliminate a possible reverse causation that MPs who are well-connected within their residence communities will be better informed about what the voters want and hence cater to their will. Nevertheless, the incentives that are needed for the significance of such reverse causation are not apparent in this setting, especially since there is no "pork barrel," as MPs are elected in electoral districts that comprise their residence and the neighboring communities. Hence, it remains a valid argument that MPs act as opinion leaders in their residence communities. 16 We further rule out such explanations in robustness tests by analyzing MPs who were born in their residence community.
There is rich literature documenting and discussing to what extend politicians fail to represent voters' preferences, and how this can be explained (see Gerber and Lewis 2004, for example). Ågren et al., (2006) , Grofman (2004) , Matsusaka (2010) , Padovano (2013) , Portmann et al., (2012) , Giger and Klüver (2015) , provide an overview of related literature in economics as well as in political science.
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The Swiss National Parliament is located in Bern which can be reached from most parts of the country within two to three hours by train.
The data on Swiss national referenda offer a unique opportunity for empirical investigation due to at least five distinct features. First, individuals reveal their preference on policy issues in a referendum, since they are able to answer a decisive and clear-cut question with a yes or no (e.g., Schneider et al., 1981; Frey 1994, Carey and Hix 2013; Hessami 2016) . Second, MPs vote on precisely the same proposals in the parliament as voters do in referenda such that both decisions are directly comparable (see Stadelmann et al., 2013) . Third, MPs vote in the parliament before voters get to vote in referenda so that MPs can credibly be claimed to have sufficient time to initiate the local opinion diffusion process. Fourth, MPs actually reside in the communities that they report as their residence so that we have good candidates for local opinion leadership in these communities. Fifth, residence and neighbor communities together represent only a small part of an MP's electoral district, and national policies decided in referenda do not have differential effects on the two communities such that a pork barrel situation is ruled out as a possible cause for opinion gaps. We describe the details of this interesting setting in the next subsection and discuss how the resident opinion leader bias may show up in this context.
Searching for the Resident MP Bias: Residence vs. Neighbor Communities
We use a logit model to regress the binary dependent variable opinion match on the indicator variable residence community, which distinguishes MPs' residence from neighbor communities, and on fixed effects for referenda and electoral districts (cantons) of MPs such that Opinion match=Λ(α+ResidenceCommunity+ϱ+μ).
The independent variable residence community is one if the opinion match refers to the MPcommunity pair where the community at hand is the MP's residence community, and it is zero if the opinion match refers to pairs of the MP and any of the neighbor communities. Λ(.) is the logistic function, ϱ denotes referendum fixed effect, and μ denotes canton or MP fixed effect.
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Our baseline results are presented in Table 1 . In panel A we consider all MP-communityreferendum triplets such that each neighboring community of an MP's residence community 19 Instead of MP fixed effects, we use electoral district fixed (canton) in some estimations. MPs in our sample did not change their electoral district during the time period analyzed.
enters the regression as a separate observation. Coefficient estimations for the logit model where the dependent variable is the opinion match are shown in columns (1) to (4), and columns (5) and (6) show the results obtained from the ordinary least squares (OLS) estimations (linear probability models).
Positive and significant coefficients for residence community reveal an interesting relation:
in every specification across panel A in Table 1 , the opinion match of MPs and their residence communities is significantly larger than that of MPs and their neighbor communities. Hence, there exists a significantly higher probability that a community agrees with an MP if the MP is residing in that community. The discrete effects of the residence community (and its coefficient in the case of linear probability models) in panel A show that the probability that an MP's vote and the majority vote of her residence community coincide is about 3.2 to 3.9 percentage points larger than the probability that an MP's vote and the majority vote of a neighboring community coincide.
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These effects are not only statistically significant but also economically relevant, considering that three of the last four U.S. presidential elections were decided by a margin of less than four percentage points.
We calculate discrete effects applying the Delta-Method as suggested by Ai et al., (2003) . When all neighbor communities are considered separately for an MP, as we do in panel A of Table 1 , an important potential problem arises: since there is no control for the size of the communities in the calculation of the opinion match, the majority votes of smaller neighbors will be over-represented in the sample. Hence it is possible that the coefficients of the residence community are either over-estimated or under-estimated depending on its relative size. A solution to this potential problem and a conservative test for our conjectures is to create synthetic neighbor communities. We pool together the citizens of all neighbor communities of an MP's residence community and create a single synthetic neighbor community, which also becomes considerably larger in terms of population size than the residence community in most cases.
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The opinion match of the MP and the newly created synthetic neighbor community is one if the majority of the pooled population voted in the same way as the MP and zero otherwise. Table 1 's panel B presents the regression results using synthetic neighbor communities. The residence community's discrete effect and significance in each of the six specifications are very similar to those in panel A: the discrete effect turns out to be between 3.5 and 3.8 percentage points except for the specification (4) where the discrete effect is 2.7. Thus the opinion gap remains positive and statistically significant even after introducing synthetic neighbor communities to take into account any problems related to size difference and aggregation effects.
Our empirical analysis thus far establishes the existence of a statistically significant opinion gap between communities in favor of MPs' residence communities as an empirical regularity.
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It is important to note that this empirical regularity cannot yet be linked to our opinion diffusion model discussed in the simulation section of this paper, because the relative size of communities needs to be controlled for as well. Before we introduce relative size differences into our empirical analysis, we provide in the next subsection a brief discussion on the robustness of the empirical regularity established above.
Robustness: Opinion Gap Across Subsamples
We analyze the opinion gap across different subsamples of our dataset to check for the robustness of our findings documented in the previous subsection. The results are shown in Table 2 . The opinion match of every single neighbor community with the corresponding MP is used as a separate observation in panel A, and we use a single synthetic neighbor community for each residence community in panel B. We restrict our analysis in column (1) to the residence communities of MPs that reside in the same community as their birth place. This setting minimizes any possible self-selection of MPs of their residence communities due to differences in preferences, since the cost of moving will still be contained in such a decision process. In
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Synthetic communities as well as matching representative's votes with local referenda outcomes are discussed in depth in Hermann and Leuthold (2007) . 22 We provide further evidence on the significance of the opinion gap by using the actual share of votes in residence and neighbor communities that match MP's vote instead of using the binary variable opinion match. Although point estimates for the coefficient of Residence Community are smaller than those in Table 1 , they remain positive and significant. Estimation results are shown in Table A5 in the appendix. column (3) we look at MPs who hold a local (political) office in their residence community.
These two columns represent cases where the alignment of the residence community with the MP can be expected to be more likely due to long-established personal and political relationships. In column (2) we eliminate the neighbor communities in another canton.
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The coefficients for residence community remain statistically significant and positive across these subsamples. The discrete effects when all neighbor communities are included separately are between 3.1 and 3.4 percentage points, and those from the estimation based on synthetic neighbor communities are between 2.5 and 2.9 percentage points. Thus, we obtain not only qualitatively but also quantitatively similar results in cases where the MP possibly has strong local connections compared to those in Table 1 .
Column (4) shows a specific subset of referenda such that the time between when MPs vote in the parliament and voters vote in referenda is above the median of such time for all referenda covered in our dataset. When there is more time between the parliamentary and the popular vote, we still obtain a significant and positive coefficient for residence community where estimations using separate neighbor communities and a single synthetic neighbor yield discrete effects of 2.6 and 2.7 percentage points, respectively. A plausible explanation for the slight decrease in discrete effects is that the convergence process between communities may have begun to have an effect such that the residence and neighbor communities reach the later stages of the opinion diffusion process so that they are getting closer to a consensus. 23 Cantons constitute MPs' electoral districts, and it is quite possible that an MP is more responsive to her residence community if the neighbors lie outside the electoral district. The subsample in column (5) is restricted to residence communities where several MPs reside, and these MPs have voted in the same way for the given legislative proposal, hence they have the same opinion about the subject at hand. The coefficient for resident community is very high and highly significant This is an expected outcome, because with several residing MPs sharing the same opinion the opinion gap is expected to be amplified. Finally, we restrict our analysis in column (6) to a subsample where there is at least one MP residing in the neighbor community and moreover, she has (or they have) the same opinion as the MP in the residence community. The coefficient of resident community turns out insignificant in this case, as expected, because MPs in either community promote the same view, and as a result we do not observe a significant opinion gap. Additional robustness results based on further subsamples are shown in table A6 in the appendix. These additional robustness checks further support the existence of a significant and economically relevant opinion gap between residence and neighbor communities in favor of the residence community.
In the appendix we provide further robustness checks. Tables A3 and A4 
Relative Community Size and the Resident MP Bias
We introduce the size difference between residence communities and their neighbors as an additional independent variable and also control for the interaction between the size difference and the indicator variable for the residence community. This allows us to test the empirical relevance of the three conjectures formulated following our simulations. The regression results are shown in Table 3 , panel A, where each neighbor is considered separately, and panel B, where neighbor communities are aggregated into a single synthetic community. The first two columns of Table 3 display estimation results based on our complete dataset, and columns (3) to (6) correspond to the same numbered columns in Table 2 . Residence community remains significant and positive throughout all specifications except for column (6), as expected, where the subsample contains residence communities that have neighbors with an MP of the same opinion as the MP residing in the residence community. The interaction of the relative size difference and resident community has positive and significant coefficients in all of the five columns where resident community is also significant. Hence the opinion gap in favor of the residence community increases with the relative size difference of residence and neighbor communities: for MPs residing in residence communities of similar size we expect a larger resident MP bias for the residence community that has smaller neighbors. Similarly, for residence communities with neighbor communities of comparable size, we expect a larger resident MP bias for the larger residence community.
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According to Table 3 , the probability that a residence community agrees with the resident MP is significantly higher than that for its neighbor community if these communities are of equal size-this is namely the baseline effect of the variable residence community. When the residence community is smaller than its neighbor, we still expect a positive resident MP bias but not as large as in the case when the two communities are of equal size. A negative total effect of the residence community is possible if the residence community is smaller than oneninth of the neighbor community, according to the coefficients listed in column (1), whereas such a negative total effect is impossible according to the specification used in column (2) as well as according to most of the restricted subsamples investigated in columns (3) to (6). This empirical finding corresponds to the resident opinion leader bias discussed in the simulation section under the assumption of unequal shares of influentials, and hence we refer to its empirical counterpart as the resident MP bias.
Third quartile and first quartile discrete effects show the level of the resident MP bias when the total effect of the variable residence community is evaluated at the third and first quartiles, respectively, of the size difference between residence and neighbor communities. Pairs of residence and neighbor communities are ranked from the largest difference in favor of residence community to the largest difference in favor of neighbor community. Using our complete sample as reported in columns (1) and (2), the discrete effect (i.e., the resident MP bias) evaluated at the third quartile of this ranking is about 9.5 to 10.9 percentage points, whereas that evaluated at the first quartile is about 5.3 to 7 percentage points.
When we consider synthetic neighbor communities, the coefficient of the interaction effect between the relative size and the resident community turns out to be significant and positive for the whole sample. The corresponding discrete effects in third and first quartiles in the case of a 24
As shown in detail in the appendix, using a percentage match variable (table A5) instead of a binary match indicator (table 3) yields qualitatively very similar results. single synthetic neighbor community range from 4.2 to 5.8 percentage points and from 1.1 to 1.9 percentage points, respectively. No significant interaction effect is obtained for the subsamples that we investigate in columns (3) to (6). The relative size variation of the residence communities that make up our restricted subsamples in columns (3) to (6) most likely does not vary enough to obtain statistical significance for these interaction effects. Nevertheless, the levels of the resident MP bias that are significantly different from zero are 3.6 to 3.9 percentage points at the third quartile and 1.6 percentage points at the first quartile.
We take the existence of the resident MP bias and size effects discussed above to hint at the following: if at least some part of these empirical results is driven by the mechanisms described in the simulation section of this paper, then the unequal shares of influentials (as depicted in Figure 3 ) across the two communities must be the case and not the equal shares of influentials, thus confirming geographical homophily in inter-community links, especially including those of the resident MP. Overall, our empirical analysis does not prove that opinion diffusion properties under homophily drive our empirical results; however, the simulation setting corresponding to the case of unequal shares of influentials cannot be rejected as a possible driving factor of our empirical results, especially considering that our empirical setting is such that inherent opinion differences between communities are minimized (as explained in detail in the data section) and that MPs' motivation to favor their residence communities (pork barreling, maximizing re-election chances, etc.) is eliminated.
Further results about communities' size differences and interaction with the residence community using various subsamples are shown in Table A7 in the appendix, where similar and robust empirical results are obtained.
Discussion and Conclusion
We investigate the diffusion of opinions within and between groups where intra-group and inter-group linking probabilities display homophily, and we model a simple diffusion process of influence. We assume that there exists an opinion leader in one of the two groups and that the opinion leader acts as the initiator of the diffusion process to spread her opinions. We show that relative size differences between groups are always associated with an opinion gap. For a wide range of parameter values we obtain what we call the resident opinion leader bias, that is, the group to which the opinion leader belongs (residence community) agrees on average more with the opinion leader than the other group does. Moreover, the resident opinion leader bias increases with the relative size of the residence community for most of the empirically relevant range of its relative size.
Taking this conjecture to data requires a highly detailed dataset, where each individual's opinions, personal connections, and communications are revealed. Previous studies have focused on the diffusion of views and news using data based on social media interactions; however, they lack observations on individuals' personal opinions and, in particular, whether these opinions translate into actual behavior. We employ a dataset of Our baseline regressions reveal that the referendum decision in a community where an MP resides tends to agree significantly more with the vote of the MP on the corresponding legislative proposal: the probability that the residence community agrees with the resident MP is about three to four percentage points greater than that of neighbor communities. An analysis of the interaction between communities' relative size and the opinion gap reveals that significant interaction effects exist, the opinion gap is in favor of smaller residence communities, and the opinion gap increases with the relative size of the residence community.
We refer to this effect as the resident MP bias, which is simply the empirical counterpart to the resident opinion leader bias introduced in the simulation section. This finding is statistically robust and economically relevant throughout different subsamples and alternative specifications. Although it is not straightforward to empirically pinpoint all effects observed in our simulations, our empirical investigation reveals patterns that align closely with the conjectures obtained from the simulations, especially conjecture 2 and conjecture 3 derived under the assumption of unequal shares of influentials (i.e., when the opinion leader is assumed to be better connected within her residence community than in the neighbor community). The phenomenon of residence community bias is empirically highly robust even though politicians are elected in the whole district comprised of numerous communities, and this phenomenon has not been observed in such a direct way before nor has an explanation been offered.
Thus, observed opinion gaps can be driven at least partially by purely technical artifacts that underlie the social web of different groups within society. However, we emphasize that the interpretation of an observed opinion gap requires far more attention if the aim is to identify the channels that lead to the opinion gap and in particular to understand how severe the opinion gap really is due to fundamental differences in ideas held by different groups. In a world where social connections reveal significant traces of homophily, and assuming that MPs actually act as opinion leaders and not as representative agents that passively conform to the views of the median voter, MPs need to reach out to the public and promote their opinions and to establish relations with influential individuals in distant communities as well if they want to create a significant change in people's opinions and lead the way.
A Appendix

A.1 Opinion Diffusion: Population Shares and Opinions of Individuals One or Two Degrees Away from Influentials
Influentials, individuals that are directly linked to influentials (one degree away from influentials) and individuals that are linked to those (two degrees away from influentials) make up the three layers of the society within each community that actually update their opinions. We show in this section how we calculate the opinions of these groups and their shares within each community, because we use these information to calculate the expected opinion in either community and the opinion gap. Share of influentials in residence (neighbor) community is , and we assume they reach an opinion level of upon their contact with the opinion leader. Share of individuals in residence (neighbor) community that are one degree away from influentials is denoted by and calculated in the following way:
Expected opinion of an individual in this group is obtained in the following way:
Share of individuals in residence (neighbor) community that are two degrees away from influentials is denoted by and calculated in the following way:
Expected opinion of an individual in this group is obtained in the following way: 
A.3 Further Robustness Tests
We provide estimation results using the percentage match between the MP's vote and the referanda outcome as dependent variable instead of binary match we used in the analysis shown in tables 1, 2, and 3 to insure that our results are robust to such alternative definitions of the opinion match. The dependent variable in tables A3, A4, and A5 is the actual share of votes in residence and neighbor communities that match MP's vote, e.g. if the MP voted "no" on a proposal and 55% of votes in a community is "no" in the corresponding referendum, then the percentage match between the MP and that community is 55%. Similarly, if 48% of a community voted in the same way as the MP then the percentage match is 48%. It is important to note that the opinion match (the dependent variable used in Table 1 in the main text) in the former case would be 1 whereas it would be 0 in the latter case. Although point estimates for the coefficient of Residence Community are smaller in Table A3 than those in Table 1 
A.4 MPs' Characteristics and the Resident MP Bias
For each MP we create a measure of agreement with her residence community (ARC): for each referendum outcome, the MP is assigned 1, if her vote matches with the outcome in her residence community but not that in neighbor communities; assigned -1 if her vote matches neighbor community but not her residence community; and assigned 0 if her vote matches both or neither communities. Taking the average of these values for each MP over all referenda, we create an individual measure for an MP's ARC. Results of regressing ARC on individual characterisctics of MPs are shown in Table A8 . Time spent in council has a non-linear effect: up to about eight years it is positively correlated with an MP's ARC. After eight years, more time in the council is correlated with decreasing ARC. MPs associated with left wing parties have higher ARC on average. MPs who did not change their residence since birth have higher ARC on average. This is not a surprising result, since such an individual would be expected to have better established long-term relationships within that community, and this is what we also exploit in our robustness analysis in the paper. 
